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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CiL HARDWARE
NUMBER: MB-1MHA-M039-X

SUBEYSTEM HAME: MECHANICAL - EXTEANAL AIMLOCK

REVISION: ] A/5MA5
PART NAME PART NUMEER
VENDOR MAME VENDOR NLIMBER
LRU :  ASSEMBLY. WINDOYY VO7E-332050

"PART DATA

EYTENDED DESCRIPTICN OF PART UNDER ANALYSIS:
EXTERNAL AIRLOGIK UPPER HATCH WINDOW ASSEMBLY

REFEREMNCE DESIGNATORS:

QUANTITY OF LIKE [TEMS: T
ONE

FUNCTION:

THE WINDOW ASSEMELY (B A &INCH DIAMETER SIRCULAR VIEWING PORT WHICH LS -
MAUNTED IN THE CENTER OF THE ARLOCK HATCHES. THE ASSEMBLY IS MADE OF
m PANES OF POLYCARBOMITE AND |5 MOUNTED UTILIZING DUAL (REDURDANT) O-

REFERENCE DOCUMENTS: MO72-503829 -
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. | FALURE MODES SFFECTS ANALYSIS (FMEA}— CIL FAILURE MORE
- NUMBER: M&-1MA-M005-01
| REVIEION¥ 3 BH 595
SUBSYSTEM NAME: MECHANICAL - EXTERNAL AIRLOCK
LRU: ASSEMELY, WINDOW - CRIMCALITY OF THIS
| ITEM NAME: O-RING SEALS FAILURE MODE: 1FQ
FAILURE MUDE:
| LEAKAGE
MISSION PHASE:
o0 ON-DRBIT

VEMICLE/PAYLOAD/KIT EFFECTIVITY: 104 ATLANTIS

CAUSE:

AGING/CXNOATONBUBLIMATION, CONTAMNATIONFOREIGN QBRJIECT/OEBRIS,
DEFECTIVE FART MATERIAL OR MANUFACTURING DEFECT, INADEQUATE/EXCESSIVE!
UNEVEN SEAL COMPRESSION LOADS, MIBHANDLING, THEAMAL DISTORTION :
CRITICALITY 1/t DURING INTACT ABORT OHLYT NO

CRITICALITY 182 DURING INTACT ABORT DMLY {AVIONICS DNLY)? NiA ]

REDUNDANLCY SCREEN A) FAIL

- | B) NA
C) PASS

PASS/FAR. RATIOMNALE:
A)
FAILE REDUNDANCY SCREEM "A* BECAUSE THE SEALS CANNCT BE VERIFIED
INDIVIDUALLY DURING GROUND CHECKOUT,

2}
| N/A - AT LEAST TWE AEMAMNING PATHS ARE DETECTABLE IN FLIGHT.

) ‘ - -
METHOD OF FAULT DETECTION: :

NONE FOR FIRST FAILUBE. FAILDRE OF REDUNDANT Q-RING SEAL CAN BE DETECTED
THAOUGH INSTRUMENTATION & PHYSICAL CBSERVATION - LOSS OF QDS PREESURE.

» FALURE EFFECTS -

{A] SUBEYETEM:

ND EFFECT FIRST FAILLIRE. SECOND O-RING FAILURE WILL RESULT IN THE IMABILITY
TO ISOLATE THE VESTIBULE TUNNEL FROM EXTERNAL AIRLOGK ENVIRONMENT. NO
EFFECT QURING IvA SINCE EXTERNAL AIRLOCK UPPER HATCH 15 GPEN,

{B) INTERFACING BUBSYSTEMS):

NO EFFECT FIRST FAJLURE. LOSS OF PRESSURE TO oUTSI0E .l"I'I-lQEI-’HEFIE AND
INCREASED USE OF O2/N2 CONSUMABLES GIVEN A SIMILAR FAILLIRE OF SECOND O
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*| SAILURE MODES EFFECTS ANALYSIS (FMEA) ~ GiL FAILURE MODE
NUMBER: MS-1MR-MO0-01

AING WHEN ORBITER AND MIR ARE NOT DOGKED. INABILITY TO DEPRESSURIZE
VESTIBULE TUNNEL FOR SEPARATION WiTHOUT EFFECTING THE AIRLOCHK AND TUNNEL
ADAPTER VOLUMES.

(C} MISSION:

. NQ EFFECT FIRST O-RING FAILURE, WORST GASE IF SECOND O-RING FALURE
OCCURS PRIOA TO DOCKING - GREW DECISION TO ABOAT MISSION DUE TO LOSS OF
CONSUMABLES. NO EFFECT DURING IVA SINCE EXTERNAL AIRLOCK UPPER HATGH 12

OPEN.

(D) CREW, VEHICLE, AND EI EMENT{S): )
NO EFFECT FIRST FAILURE LNTIL LOSS OF REDUNDANT SEAL AND AN ADDITIONAL
SEAL FAILURE WITHIN HARITABLE VOLUME OCCUURS. _

(E} "UNCTIONAL CRITICALITY EFFECTS:

FIRST O-AING FAILURE - NO EFFECT.

SECOND O-RING FALURE - POSSIBLE EARLY MISSION TERMINATION DUE TO LEAKAGE
TO OUTEIDE ATMOSPHERE WHEN ORBITERMIR ARE NOT DOCKED RESULTING IN AN
INCAEASED USE OF CONSUMABLES.

THIRD FAILURE (ADDNTIONAL SINGLE SEAL FAILURE WITHIN HASITABLE VOLUME] - (1) IF
THIRD FAILURE QCCURS DURING IVA (SAMERA PREPARATION FOR DOCKING OR
SPAGELAE OPERATIONS {MIF 1 ONLY)) EXCESSIVE LOSS OF CONSUMABLES CAN
JEOPARDIZE CREW SAFETY: (2] IF THIRD FAILURE OCGURS DURING EVA OUT -
EXTERNAL AIRLOCK, POSSIBLE LOSS OF EVA CREWMEMBERS IF EXTEANAL ARLOCK
VOLUME CANNOT BE REPAESSURIZED FOR RETURN TO CREW CABIN. (EVA :
CRAEWIMEMSERS MUST REMAIN IN AJRLOCK UNTIL LANDING). -

IF SECOND FAILURE OCCURS WHEN DRETTEFMIR ARE DOCKED, POSSIBLE LOBS OF
PRESSURE IN MIR E= 1SDLATION BETWEEN EXTERNAL AIRLOCK AMND MIR 15 LOST WHEN
EXTERMAL AIALDCK IS DERRESSURIIED FOR EVA

DESIGN CRITIGALITY (FRICHR TO DOWNGRADE, DESCRIBED W (F)) 1R3

_{F) RATIONALE FOR CRITICALITY DOWNGRADE:
FOURTH & FIFTH FALLURE (TNABILITY TC CLOSE APPROPAIATE HATGH(S)) - FAILURE TO
:.rssmfa LEAKAGE FROM CREW CABIN RESULTING IN POTENTIAL LOSE OF LREW AND
HI

T

~ TIME FRAME -

TIME FROM FALLURE TO CRITICAL EFFECT; HOURS TO DAYS
TIME FROM FALLUAE OCCURRENCE TO DETECTION! MINUTES
TINE FROM DETECTION TO COMPLETED CORRECTIVE ACTION: SECONDS TO MINUTES

k% YIME REGUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFEECT?
YES

RATIOMALE FOR TIME TQ CORRECTING ACTION VS TIME TO EFFECY:
CREW WOULD HAVE SUFFICIENT TIME TD CLOSE APPROPRIATE HATCHIS) TO ISOLATE
LEANAGE FROM THE CREW CABRIN VOLLME AEEORE EXCESSIYE LEAKAGE BECAME

CATASTROFHIC,
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| FAILWAE MODES EFFECTS ANALYSIS {FMEA) — CIL FAILURE MODE
HUMBER: Ma-)MF-MOX3-01

HAZARDS REPORT NUMBER{S): ORBI 511

HAZARD(S} DESCRIPTION:
LOSS OF HARITABLE PRESSURE WHEN ORBITER AND MIR ARE NOT DOCKER.

DISPOSITION RATIONALE-

{A) DESIGN:

DAL C-RING FACE SEALS ARE WSTALLED BETWEEN WINDOW SURFACE AND HATCH
HBASE WHICH I5 & RIGID STRUCTURE. DIFFERENTIAL PRESSURE ACRQSS WINDOW
INCREASES SEAL COMPRESSION, SEAL MATERIAL IS FLUOROCARBON ELASTOMER

VITGN).

{B] TEST:
AL EPTANCE TESTS: STRUCTURAL LEAK TEST TD 14.7 PSID IS5 PERFORMED.

SUALIFICATION TESTS: NO QUALIFISATION TESTS WERE PERFORMED. CERTIFICATION
IS BASED ON AGCEPTANCE TESTS AND SEAL MATERIALS DATA.

CWIRED - TURNARDUND CHEGKCOUT TESTING 1S ACCOMPLISHED IN ACCORDANCE WITH
OMRSD, -

() INSPECTION:
RECEMVING INSPECTION -
ASCEIVING INSPECTOMS INSPRECT FOR DAMAGE AND WORKMANSHIF AND VERIFY THAT
SEAL 18 OF SINGLE PIECE MOLDED CONSTRUCTION. RECEIVING INSPECTORS ALSO
CHECK IDENTIFRCATION AND WALL CROSS-SECTIONAL DIAMETER ON A 5-3 SAMPLING
BASIS AND THAT SUPPLIER SUBMITTED REQUIRED REFOATS.

CONTAMIMNATION SONTROL

RECENVING INSPECTORS VISUALLY INGPECT SEAL FODR CLEANLINESS. INSPECTORS
VERIFY, BEFORE INSTALLATION, THAT THE SEALING SURFACE AND VITON SEAL ARE
CLEAM. '

ASSEMBLYNSTALLATEMN : ) '
THE SEALS ARE INSTALLED PER MADT06-328, PRIOR TO INSTALLATION AN tNSFECTION

1S PERFORMED TO VERIFY TMAT THE SEALING SURFACE IS NOT DAMAGED.

TESTING
EXTERNAL AIRLOCK PRESSURE TESTS VERIFIED BY INSPECTION.

HAMDLING/PACKAGING -
THE RECEIVING MNSPECTORS VERIFY THAT THE SEAL 1S INDIVIOUALLY PACKAGED WITH
PART NUMEER, MANUFACTLIRER NAME, COMFPTUND NUMBER AND CUIRE TATE.
AECEIVING INSPECTDRS ALSO VERIFY THAT THE SEAL 1€ PACKAGED IN A WAY THAT

WILL PROTECT IT DURAING STORAGE.

(D) PAILURE HISTORY:

CLRRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND
OTHER EAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN PRACA DATA BASE.
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| FALUAE MODES EFFECTS ANALYSIS (FMEA) = CIL FAILURE MODE
NUMEER: MEB-1WR-MWO03-01

{E) OPERATIOMAL UsE:
NONE FOR FIRET O-RING SEAL FAILURE. IF BOTH SEALS FAIL ON WINDOW ASSEMBLY
OF EXTEANAL AIRLOCK UFPER HATCH ERIGR TO OF FOLLOWING MATING WITH THE

| WMIR, CREW GOULD ISOLATE LEAKAGE BY CLOSING APPROPRIATE HATCH(S).

B

- APPROVALS -
FRODUCT ASSURANCE EMGR : M, W. GUENTHER
PAE MANAGER 1 W. R. MARLOWE
| DESIGN ENGINEEA ' T. 5. COOK ® :
CHIEF ENGINEER : @, J. BRANDT S AW
NASA SSMA : N e A
NASA SURSYSTEM MANAGER : LA
JEC MOD :
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